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(54) Dubbing apparatus 

(57) A dubbing system is provided in which informa- 
tion including lyrics/ title, image of a piece of. music is 
printed while audio data representing the piece of music 



distributed from, an information center or supplied from 
a mass storage device installed in the dubbing system 
is being recorded onto a recording medium. 
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Description 

[0001] The present invention generally relates to a dubbing apparatus for dubbing any audio data Irom a mass 
storage medium installed at an information center or in the dubbing apparatus onto a recording medium and, more 
s particularly, to a dubbing apparatus having a printing module for printing information associated with audio data to be 
dubbed on a recording medium. 

[0002] A magneto-optical disc called a Mini Disc (trademark) is known which is a recording/reproducing enabled disc 
recording medium having a diameter of about 64 mm and housed in a cartridge. 

[0003] This magneto-optical disc can record about 74 minutes of audio data in stereo by use of ATRAC (Adaptive 
10 Transform Acoustic Coding) as audio compressing. 

[0004] Since the magneto-optical disc is small in size and therefore convenient in transportation, it is easy for outdoor 
use. Also, unlike an ordinary audio disc called a Compact Disc (trademark), this magneto-optical disc allows recording, 
thereby duplicating audio data. 

[0005] An audio server system is possible in which, in order to record audio data compressed at a compression ratio 
15 of about 5 to 1 onto a magneto-optical disc, the compressed audio data is stored without change in a server, thereby 
making it possible to down load the compressed audio data to an optical disc fitted to a client computer without use of 
a decoder and an encoder. t ( ' * 

[0006] In such an audio server system, the compressed data is recording without decompressing, so that the record- 
ing time required by this audio server system is shorter than other audio server system in which compressed audio 

20 data is decompressed before compressing again. ' , \ 

[0007] In the above-mentioned audio server system, a magneto-optical disc brought by the user is loaded -tn this 
audio server system. The user selects desired one or more pieces of music from among those recorded in the server 
as audio data and dubs the selection, onto the 'magneto-optical disc, thereby realizing a new form of music sale which 
is different from a package medium such as a CD (Compact Disc). 

25 [0008] Generally, the package medium such as a CD is sold with an added value including a lyrics card, liner notes 
by critic, a cover photograph, and a producer comment, in addition to music content. " ; ' ;r: 

[0009] However, a system in which audio data is distributed from the above-mentioned server to a client only records 
music content onto a recording medium without the above-mentioned added value. Therefore, such an audio server' 
system has a drawback in satisfying users in content provision, as compared with ordinary package media.' * 

30 [001 0] It is therefore an object of the present invention to provide a dubbing system capable of providing added value < 
information equal or superior to that of the ordinary package media. 

[0011] In carrying out the invention and according to one aspect thereof, there is provided an audio dubbing system 
for dubbing a desired audio program selected from a memory storing one or more compressed audio programs onto 
a recording medium, comprising a recording means for recording an audio program supplied from the memory onto 
35. the recording medium; a receiving means for receiving associated information about the supplied audio program; and 
a printing means for printing the associated information received by the receiving means. 

[0012] These and other objects of the invention will be seen by reference to the description, taken in connection with 
the accompanying drawing, in which: 

40 FIG. 1 is a block diagram illustrating a dubbing system in its entirety practiced as a first preferred embodiment of 

the invention; ' 

FIG. 2 is a diagram illustrating a data structure on a magneto-optical disc for use in the first preferred embodiment; 
FIGS. 3A, 3B, 3C, and 3D are diagrams illustrating a cluster format on the above-mentioned magneto-optical disc; 
FIG. 4 is a diagram illustrating a data structure corresponding to U-TOC sector 0, a control area on the above- 
45 mentioned magneto-optical disc; 

FIG. 5 is a diagram illustrating a data structure of one slot on U-TOC, a control area on the above-mentioned 
magneto-optical disc; 

FIG. 6 is a diagram illustrating a data structure of track mode on U-TOC, a .control area on the above-mention ed 
magneto-optical disc; 

so FIG. 7 is a schematic diagram illustrating a link State of slots on U-TOC, a control area on the above-mentioned 

magneto-optical disc; 

Fl G. 8 is a diagram illustrating a data structure of U-TOC sector 1 , a control area on the above-mentioned magneto- 
optical disc; 

Fl G. 9 is a diagram illustrating a data structure of U-TOC sector 2, a control area on the above-mentioned magneto- 
ns optical disc; . ' 

FIG. 10 is a diagram illustrating a data structure of U-TOC sector 4, a control area on the above-mentioned mag- 
neto-optical disc; 

FIG. 11 is a block diagram illustrating details of a recording module 20 shown in FIG. 1; 
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FIG. 1 2A is a block diagram illustrating a state of connection between an audio sending module 1 0 and the recording 
module 20 in the above-mentioned first preferred embodiment; 

FIG. 12B is a timing chart indicative of the processing timing at the recording module side between compressed 
audio data ATRAC sent from the audio sending module 1 0 to the recording module 20 and a request signal Data 
5 Req sent from the recording module 20 to the audio sending module 10; 

FIG. 12C is a timing chart indicative of the processing time at the recording module side between a command 
signal Command sent from the audio sending module 10 to the recording module 20 and an acknowledge signal 
ACK sent from the recording module 20 to the audio sending module 10; 

FIG. 13 is a flowchart of dubbing processing to be performed in the recording module 20 in the first preferred 
io embodiment; 

FIG. 14A is a diagram illustrating control information of music programs stored in the serverin the first preferred 
embodiment; - *• 

FIG. 14B is a diagram illustrating control information of music programs recorded on an optical disc D in the first 
preferred embodiment; ' ( * ■ * * 

15 FIG. 15A is a timing chart indicative of compressed audio data ATRAC to be sent from the audio sending module 

10 to the recording module 20; ' ' 

FIG. 15B is a timing chart indicative of a request signal Data Req to be sent from the recording module 20 to the 
audio sending module 10; 

. FIG. 15C is a timing chart indicative of a command signal Command to be sent from the audio sending module 
20 1 0 to the recording module 20; 

FIG. 15D is a timing chart indicative of a acknowledge signal ACK to be sent from the recording module 20 to the 
audio sending module 10; 

FIG. 15E is a timing chart indicative of the processing timing on the recording module side; 
FIG.-16A~is a timing-chart indicative of a command signal Command to be sent from the:audio sending-module 10 
25 to the recording module 20; \> ..■ • j " , ' ' • '- K - * • * • '•-<• : - :» 

FIG. 1 6B is a timing chart indicative of an acknowledge signal ACK to be sent from the recording module 20 to the 
audio sending module 10; 

FIG. 16C is a timing chart indicative of the processing timing at the recording module side; 

FIG. 16D is a schematic diagram illustrating contents of control information TOC formed on the optical disc D; 

30 FIG. 17A is a timing chart indicative of a command signal Command to be sent from the audio sending module 10 

to the recording module 20; % . . ■ 

FIG. 17B is a timing chart indicative of an acknowledge signal ACK to be sent from the recording module 20 to the 
audio sending module 10; ■<<;•.'' 
FIG. 17C is a timing chart indicative of the processing timing at the recording module side; 

3S FIG. 17D is a schematic diagram illustrating contents of control information TOG formed on the optical disc D; 

FIG. 18A is a timing chart indicative of a command signal Command to be sent from the audio sending module 20 
to the recording module 10; 

FIG. 18B is a timing chart indicative of an acknowledge signal ACK to be sent from the recording module 20 to the 

audio sending module 10; 
40 FIG. 18C is a timing chart indicative of the processing time at the recording module side; 

FIG. 18D is a schematic diagram illustrating contents of control information TOC formed on the optical disc D; 

FIG. 19 is a diagram illustrating contents recorded on the optical disc D;~. « 1 ** >■ ■ < 

FIG. 20A is a timing chart indicative of ATRAC data to be supplied from' the audio sending module 10. to the 

recording module 20; ^ >. 1 ■ •. i: 1 ■ - ■ ' ?■ " , ■ 
45 FIG. 20B is a timing chart indicative of a request signal Data Req to be supplied Irom the recording module 20 to 

the audio sending module 10; ■ M . 1 - " * ** • •* 

FIG! 20C is a timing chart indicative of ATRAC data to be supplied from the audio sending module 10 to the 

reproducing module 41 ; ; 

FIG. 20D is a timing chart indicative of an audio signal to be reproduced by the. reproducing module 41 ; 
so FIG. 20E is a timing chart indicative of a request signal Data Req supplied from the reproducing module 41 ; 

FIG. 21 A is a diagram illustrating ATRAC data to be supplied to the recording module 20 when the recording 
module 20 records plural tracks of ATRAC data; 

FIG. 21 B is a diagram illustrating an audio signal to be reproduced by the reproducing module 41 when the recording 
module 20 records plural tracks of ATRAC data; 
55 FIG. 22 is a flowchart indicative of a procedure of sending in the audio sending module 10; 

FIG. 23 is a flowchart indicative of monitor processing in a reproducing module 41 ; 

FIG. 24A is a timing chart indicative of an ATRAC signal, which is a compressed audio signal to be supplied to the- 
recording module 20; 
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FIG. 24B is a timing chart indicative of output of monitor audio reproduced by the reproducing module 41 ; 
FIG. 25 is a table indicative of a particular example of associated information according to the present invention; 
FIG. 26 is a flowchart indicative o1 a control procedure according to a printing operation associated with the inven- 
tion; 

s FIG. 27 is a schematic diagram illustrating a disc cartridge and an accommodating case associated with the in- 

vention; 

FIG. 28A is a rear view illustrating the accommodating case on which a label printed in the audio dubbing system 
practiced as the first preferred embodiment is attached; 

Fl G. 28B is a front view illustrating the accommodating case on which the label printed in the audio dubbing system 
10 practiced as the first preferred embodiment is attached; 

FIG. 29 is a schematic diagram illustrating the label to be printed in the audio dubbing system practiced as the 
first preferred embodiment and attached to the cartridge; 

FIG. 30A is a schematic diagram illustrating a lyrics card to be printed in the audio dubbing system practiced as 
the first preferred embodiment; 

15 FIG. 30B is a schematic diagram illustrating a cover card to be printed in the audio dubbing system practiced as 

the first preferred embodiment; ■ * 

FIG. 31 is a block diagram illustrating an audio dubbing system practiced as a second preferred embodiment of 
the invention; and . • > 

FIG. 32 is a diagram illustrating an example of printing an image taken by the audio dubbing system shown in FIG. 

20 31. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[001 3) This invention will be described in further detail by way of example with reference to the accompanying draw- 
ls ings. The following describes, in the order shown below, an audio dubbing system constituted by use of a Mini Disc 
system, this audio dubbing system being practiced as one preferred embodiment ol the invention: 

1. Constitution of the audio dubbing system . 1 

2. Cluster format of a Mini Disc 
30 3. U-TOC • - 

4. Audio data transmission method 

5. TOC information transmission method 

6. Audio data and TOC information dubbing operation 

7. Monitoring at audio dubbing » . ■ .t 

3 s 8. Printing associated information , 

9. Print output including camera images 

1 . Constitution of the audio dubbing system 

40 [0014] FIG. 1 shows a constitution of the audio dubbing system practiced as one preferred embodiment of the in- 
vention. An audio dubbing system 1 has an audio sending module 10 and a recording module 20 as fundamental 
portions lor executing an audio dubbing operation.^The audio sending module 10 has a main controller 11, a server 
12, an operator panel 13, and an indicator 14. The recording module 20 records audio data onto a disc D," which is a 
portable recording medium. The audio sending module 10 and the recording module 20 are interconnected by a con- 

45 nection cable 2. . < . . i - : . . r ...... 

[0015] The audio dubbing system 1 stores audio data in the server 12 in the audio sending module 10 beforehand. 
The user selects a desired piece of audio data from the audio data stored in the server 12 and records the selected 
audio data onto the user's disc D for example. . 
[0016] To be more specific, the audio dubbing system 1 does not distribute content (music for example) in the form 

so jn which audio data is stored in a recording medium such as a so-called Compact Disc or an audio tape but distributes 
the content by recording audio data onto a recording medium (the disc D) owned by user. For example, the audio 
dubbing system 1 may be installed in a station or a store to offer music content to users charged or without charge. 
The audio dubbing system 1 may also be installed in a music stadium for example to executed content management. 
[0017] First, the server 12 of the audio dubbing system 1 stores music content equivalent to pieces of music each 

ss being several minutes long as audio data; for example, top 100 numbers on a recent hit chart are stored. Each piece 
of the music content is recorded as compressed data based on the above-mentioned ATRAC. , 
[0018] The user checks, through the indicator 14, the content to be offered by the audio dubbing system 1 and, if 
desired content is found, operates the operator panel 1 3 to select one or more pieces of content. Next, the user loads 
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his or her own disc D into the recording module 20 and performs an operation on the operator panel 13 to start a 
recording operation. 

[0019] When the user has completed the recording start operation, the main controller 11 ot the audio sending module 
10 supplies the audio data ol selected content from the server 12 to the recording module 20. The recording module 
s 20 records the audio data supplied from the audio sending module 10 onto a free area of the disc D. Then, the audio 
dubbing system 1 completes the content providing operation when the audio data of the desired content has been 
recorded on the disc D. 

[0020] In this embodiment, it is assumed that the disc D be a disc in the Mini Disc system and ATRAC (Adaptive 
Transform Acoustic Coding) audio data compressed at a ratio of 5 to 1 be recorded on the disc. Therefore, the ATRAC 

io audio data stored in the server 1 2 can be dubbed from the server 1 2 onto the disc D as compressed without requiring 
encoding and decoding necessary for compressing and decompressing the data. This shortens the time for audio data 
recording as compared with the recording in which audio data is recorded while being decompressed. 
[0021] 'vAs shown; the audio dubbing system. 1 further has a reproducing module 41 , anassociated information re- - 
producing module 46, a communication interface 44; and an optical disc drive 45. The reproducing module 41 has a 

is decoder 42 and a reproduction processor 43. The associated information reproducing module 46 has a printer 47, a 
display monitor 48, and a speaker 49. . ■ <t. < < ■ • -v. , --r. .. 

[0022] • The audio dubbing system 1 dubs audio data onto the disc D and, at the same time, performs various other ■ 
operations by use of the reproducing module 41 , the associated information reproducing module 46, the communication 
interface 44, and the optical disc drive 45. For example; audio data to be recorded onto the disc D is reproduced by. 

20 the reproducing module 41 to be outputted to a speaker or headphones and the associated information of the. audio 
data to be recorded is outputted from the associated information reproducing module 46. In this case, a part of the ■ 
compressed audio data coming from the audio sending module 1 0 is decoded by the decoder 42, thereby allowing the 

user check (or monitor) the' music to be dubbed. ; *■ ■ * • » n ' ; J * ' '* 

[0023] " In the reproducing module 41 7 the decoder 42 decompresses the ATRAC data supplied from the main con— 

25 troller 11 to generate audio data. The resultant audio data is supplied from the decoder 42 to the reproduction processor 
43; The reproduction processor 43 performs processing forconverting a digital signal.into an analog signal' and, am- 
plification processing to generate an analog audio signal: The analog audio signal generated by the reproduction proc- 
essor 43 is supplied to the speaker or the headphones to" be outputted as an audio signal. The reproducing module 
41 enables audio output as a monitor audio signal for the user to dub audio data. ' v.- '-.■! » 

30 [0024] •■ The communication interface 44 is a modem or a terminal adapter for ISDN (Integrated. Services DigitalNet- 
work) for example. The main controller 11 can access image information, audio'informatfon, and text information from 
a WWW (World Wide Web) site through the communication interface 44. 

[0025] .* The optical disc drive 45 is a device for reproducing an optical disc such as a video CD, a CD-ROM, or a 
DVD. The main controller 11 can obtain, by means of this optical disc drive 45, image Information, audio information, ■ ■ 

35 and text information recorded on a CD-ROM for example. 1 1 » • . 

[0026] The printer 47 of the associated information reproducing module 46 prints image information or text information 
supplied from the main controller 11. The display monitor 48 displays image information and text information supplied 
from the main controller 11.lt should be noted that the display monitor 48 may be the indicator 1 4 of the audio sending 
module 10. The speaker 49 outputs audio information supplied from the main controller 11 . It should be noted that the 

40 speaker 49 may be the speaker or the headphones that output an audio signal outputted from the reproducing module 
41. . " <■ • 

[0027] The server 12 stores the ATRAC data of plural pieces of content as described above. The server 12 also 
stores, for each piece of content, a list of a portion of the ATRAC data so that this portion may be monitored when the 
same is supplied to the reproducing module 41 to be recorded. 

45 [0028] The server 1 2 also stores, for each piece of content, a photograph of the creator of that content and an image • 
of that music The server 12 also stores text data such as the lyrics of each content and the history of the creator for 
example. If such a creator photograph or a motion picture is stored on a video CD or an Internet home page, the server 
12 also stores the chapter number of such a video CD or the address of URL (Uniform Resource Locator). Namely, 
the main controller 11 can obtain image information and character information for each piece of content as the asso- 

so ciated information and output an image and a text from the associated information reproducing module in the form of 
print, display, or audio to the user. ■ ; 

[0029] In order to record the track selected by the user onto the disc D, the main controller 11 supplies a predetermined 
portion ol the ATRAC data to the reproducing module 41 when supplying the ATRAC data from the server 12 to the 
recording module 20. This allows the user to listen to the music being recorded while the recording module 20 is 
ss recording the ATRAC data. However, because the ATRAC data is compressed at a ratio of about 5 to 1 , an attempt to 
reproduce the entire music while recording the same cannot reproduce all the data with respect to time. Namely,- a 
piece of music that plays for five minutes for example takes about one minute for recording, so that only one minute 
can be used for monitoring. Therefore, the main controller 11 extracts a part of the ATRAC data to be recorded and 
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supplies the extracted part to the reproducing module 41 . 

[0030] The ATRAC data to be supplied to the reproducing module 41 is the extracted portion such as the prelude, 
digest, bridge, or postlude for example of a piece of music:- This extracted portion is set to the server 1 2 beforehand. 
Also, data not directly associated with the ATRAC data to be recorded may be supplied to the reproducing module 41 
for output. Such data includes another piece of music performed by the creator of the music to be recorded. 
[0031] In FIG. 1, the server 12 is arranged in the audio sending module 10. Alternatively, the server 12 may be 
arranged in a remotely located information center for example. In this case, the main controller 1, the indicator 14, the 
operator panel 13, and the recording module 20 may be arranged in one housing to make communication with the 
remote server 12 by means of ISDN or telephone line. 



2. Cluster format of Mini Disc ■ _ tl! 

[0032] The following describes a magneto^optical disc on which data can be. both recorded and reproduced,* the 
magneto-optical disc being specified in the format called a Mini Disc (trademark) as a recording medium (the disc D) 
for use in the audio dubbing system 1 . .- .. ,/■■■ » . - . ; . 

[0033] A magneto-optical disc called a Mini Disc for use as the disc D in the present embodiment is a recording : 
medium having a diameter of about 64 mm accommodated in a cartridge-: This magneto-optical disc can store about, 
74 minutes of audio data when ATRAC (Adaptive Transform Acoustic Coding) for audio is used as audio compressing. 
[0034] The audio dubbing system 1 records audio data compressed by ATRAC onto the disc D, so that the audio 
data of the content to be stored in the server- 12 is compressed by ATRAC beforehand and the audio dada thus com- 
pressed is recorded directly onto the optical disc D without use of a decoder and an encoder (hereafter, the audio data 
compressed by ATRAC is relerred to as ATRAC data). Consequently, the connection cable 2 for transmitting audio 
data from the audio sending module 10 to the recording module 20 transmits ATRAC data. It should be noted that the 
connection cable 2 also transmits control commands and command data (Command) such as TOC information of the * 
disc D, which will be described later* • . - . ■ j. :.*, . r . .,, ■ : < 

[0035] ) *The following describes the format of the data recorded on the disc D (or a Mini Disc) for use in the audio 
dubbing system 1 . The data recorded on the disc D is controlled in units of cluster as shown in FIG. 2. On the disc D, t 
data is written in an integral multiple of this cluster. When ATRAC data recorded in one cluster is reproduced, about 
2.04 seconds of a audio signal results. . «.-»■-_ t ■': ;< 

[0036] i One cluster is composed of a total of . 36 sectors including three linking sectors, one sub data sector, and 32 . 
main sectors (for use in recording ATRAC data and TOC information). It should be noted that one sector is made up 
of 2352 bytes of data. 

[0037] vThe linking sector is a sector assigned such that interleaving of error correction processing is completed within 
the cluster because this error correction processing is based on AC IRC (Advanced Cross-Interleaved Reed-Solomon, 
Code). Namely, the linking sector is a discard sector provided in consideration of the interleaving in the error correction 
processing so that data can be rewritten ona cluster basis. The sub data sector provides a reserved area. 
[0038] ■ The disc D handles 424 bytes of ATRAC data in units called a sound group as shown in FIG. 3C. In this sound 
group, 21 2 bytes of data are assigned to each of the left and right channels as shown in FIG. 3D. When the compressed 
data in units of this sound group is decompressed, data equivalent to 512 samples for the left and right channels is 
obtained. These 512 samples of data correspond to 2048 bytes of data. To be more specific, 51 2 samples x 1 6 bits x 
2 channels/8 = 2048 bytes. These 11 sound groups comprise 2 sectors as shown in Figs. 3B and 3C. 



[0039] The recording area of the disc D is divided into a program area in which ATRAC data is recorded, a U-TOC 
(User Table of Contents) in which control data for controlling the audio data recorded in this program area is recorded, 
and a P-TOC (Pre-mastered Table of Contents), which is a lead-in area. . 

[0040] In the disc D, a particular piece of music can be erased or edited only by rewriting U-TOC information, which 
is control information, without erasing actual audio data. For example, if the third piece of music is to be erased from 
the disc D in which a total of five pieces of music are recorded, the third piece of music becomes unreproducible by 
controlling as a recordable area the slot recorded with the start and end addresses of the third piece of music. In other 
words, to record ATRAC data onto the disc D, this U-TOC information must be rewritten at the same time. The following 
describes the U-TOC. It should be noted that units in which audio data is recorded onto the disc D is hereafter referred 
to as a track. The track is a unit of music for example and corresponds to the music content to be provided by the 
above-mentioned audio dubbing system 1 . ... 

[0041] The U-TOC on the disc D can use 32 sectors, U-TOC sector 0 through U-TOC sector 31. Of these sectors, 
sectors 0 through 4 have already been specified. The U-TOC sectors 0, 1, 2, and 4 will be described in detail/ 
[0042] FIG. 4 shows data to be recorded in U-TOC sector 0. For convenience, the data recorded in U-TOC sector 
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0 is divided into 1-byte slots. Each slot is identified by a value (x) 0 to 587 along the vertical axis in FIG. 4 and a slot 
number (y) 1 to 4 along the horizontal axis; namely, (x = row, y = number). This holds true with U-TOC sector 1 and on. 
[0043] U-TOC sector 0 is recorded with 12 byte ol header data followed by "Cluster H," "Cluster L," and "Sector" 
indicative of address information of TOC sector 0 in 3 bytes starting from slot (row 3, number 1 ). Identification code 

s "Mode" indicative of a mini disc system is recorded in slot (row 3, number 4). Starting from slot (row 7,. number 1), 
"Maker code" indicative of the manufacturer of this disc D, "Model code" indicative of the model of the disc D, "First 
TNO" indicative of the track number of the first track of the disc D, and "Last TNO" indicative of the track number of 
the last track are recorded. In slot (row 8, number 4), "Used Sectors" indicative of sector usage status is recorded, in 
slot (row 10, number 1 ), "Disc Serial No" indicative of the serial number of the disc D is recorded. 

10 [0044] . Starling from slot (row 11 , number 1 ), "Disc ID" indicative of disc ID number, "P-DFA (pointer for defect area)," 
a pointer indicative of a slot recorded with the start address of an area for recording address information of a defect caused 
on the disc D, "P-EMPTY (pointer lor empty slot)," a pointer indicative of slot usage state, and "P-FRA (pointer for free 
area), " a pointer indicative of a slot recorded with the start address of an area for controlling recordable areas are recorded^ 
Subsequently, "P-TNOn, • a pointer indicative of a slot recorded with the start address of each track recorded on the.disc 

15 D is recorded up to slot (row 75, number 4) inclusive. In this pointer, n is an integer 1 to 255 and denotes the number of 
each track. For the track control pointer P-TNOn, P-TNO0 through P-TN0255 are prepared, allowing up to 255 tracks to. 
be recorded on the disc D. " - ...■■('■• 

[0045]- ; Starting from slot (row 78, number 1), the start address of each track, the end address of each track, link 
information link-P, and track mode are recorded with 8 bytes being one table. U-TOC sector 0 has 255 x 4 x 2 slots 

20 (255 tables) in which these start and end addresses are recorded. In each table, the start and end addresses of the 
track indicated by the corresponding pointer are recorded. The values recorded in the above-mentioned pointers P- 
DFA, P-EMPTY, and P-FRA each indicates one of the 255 slots. 

[0046] The start and end addresses in each slot are represented by data of 3 bytes = 24 bits as shown 'in FIG. 5. 
These start and end addresses are composed of a cluster address in the first 14 bits, a sector address in the next 6 

25 bilsrand a sound group address in the last 4 bits. - .-.;!,< ^ i . fo*» 

[0047] The track mode is represented in data of 1 byte = 8 bits as shown in FIG. 6. This track mode is recorded with 
recording protect information at bit 1 , duplication protect information at bit 2, generation, information at bit- 3, audio 
information at bit. 4, erase storageJnformation at bits 5 and 6, monaural or stereo information at bit 7, and emphasis 
information at bit 8. Namely, this track mode stores associated information unique to each track. < 

30 [0048]' The link information 1 P- Link is a pointer that indicates, if a same track is not recorded on the disc D in a 
continuous data.stream, namely a same track is recorded in the recording area of the disc D in a discrete manner, from.- 
which start address the next data is recorded. For example, if, in reproducing one track, data recorded 1rom the start 
address of the table of slot (row.586, number 1) must be reproduced subsequent to the end address represented in 
the table from slot (row 78, number 1), the link information Link-P of slot (row 80,' number 4) indicates slot (row 566, 

3S number 1). v * 

[0049]^ , Namely, on the disc D, data need not always be recorded in a continuous form, or in a continuous data stream;, 
a sequential data string may be recorded in a discrete manner. Discrete recording also indicates the continuity of data 
by this link information P-Link. In reproduction, storing the.read data into memory once and making the rate of writing 
to memory faster than the rate of reading from memory can reproduce the continuous data without interruption. 

40 [0050] When data shorter than! a recorded program is written over recorded data, an excess portion need not be 
erased and can be specified as a recordable area (P-FRA) for efficient recording." 1 ' • ■■ '» 
[0051] r, The following describes a method of linking discrete areas by use of an example of the pointer P-FRA, which 
is a recordable area; with reference to FIG -7. If the pointer P-FRA indicative of the start position of the slot controlling 
the recordable area of U-TOC0 is 1 recorded with 03h (hexadecimal) for example, access is first made to the slot cor- 

45 responding to this 03h. It should be noted that 03h indicates an area (a table) of B bytes from the slot (row 82, number 1 ). 
[0052] The value of the pointer indicates a particular slot by performing predetermined computation by use of the 
value. Namely, let the pointer value be P, then a byte position is indicated as 304 + Px8. Therefore,- the above- 
mentioned 03h is 304 + 3 x 8 = 328, which is equivalent to the byte position (82 x 4 = 32B) of slot (row 82, number 1 ). 
Each pointer and each link information specify a slot of this form. ..... . J . 

so [0053] The start address and end address data recorded in slot 03h indicate the start address and the end address 
of one part in a track recorded on the disc. The link information recorded in slot 03h indicates a slot number that follows. 
In this case, 18h is recorded. ■ : .-.,*• 

[0054] A range defined by the start address and the end address of slot 18h indicated by the link information of slot 
03h is determined a recordable area. In addition, following slot 1 Fh described in the link information of slot 18h, a range 
ss defined by the start address and the end address of slot IFh is determined a recordable area. Further, following slot 
2Bh described in the link information of slot 1 Fh, a range defined by the start address and the end address of slot 1Fh 
is determined a recordable area. Thus, slots are followed by following the slot addresses recorded in the link information 
until the link information becomes OOh. 
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[0055] Thus, starting from the slot indicated by pointer P-FRA, slots are followed until the link information becomes 
null (= 00h), thereby linking parts, which are free areas discretely recorded on the disc, in memory In the above de- 
scription, pointer P-FRA is used for example. Pointers P-DFA, F- EMPTY, P-TNO0 through P-TN0255 can also link 
discretely recorded parts. For example, in the case of pointers P-TNO0 through P-TN0255, parts discretely recorded 
5 on the disc, which constitute one track, can be linked in memory. 

[0056] FIG. 8 shows data to be recorded in U-TOC sector 1 . In U-TOC sector 1, the titles of tracks recorded in the 
program-area and the tile of the entire disc are controlled. The title of the entire optical disc D provides information 
such as an album title and a performer name if the track to be recorded is audio data, the title of each track being 
equivalent to a title of music. 

10 [0057] Character information of each track is recorded in a slot indicated by pointer P-TNAn (n being 1 to 255) from 
slot (row 12, number 2). If there are too many characters, the character information is recorded over plural linked slots 
by use of link information. ■ , * . 

[0058] FIG. 9 shows data to be recorded in U-TOC sector 2. In U-TOC sector 2, the recording date for each program 
recorded in the program area is controlled in the same form as that of the above-mentioned U-TOC sector 0. Namely, 

is the recording date and so on of each track are recorded in a slot indicated by pointer P-TRDn (n being 1 to 255) from 
slot (row 12, number 2). • ,'. , : ■-..*., y , 

[0059] FIG. 10 shows data to be recorded in U-TOC sector 4. In U-TOC sector 4, the title of each track recorded in 
the program area and the title of the entire disc are recorded as with U-TOC sector 1 . However, U-TOC sector 4 is set' 
as a recording area for character information based on kanji and European characters as fonts. The form of control is 

20 the same as that of the above-mentioned U-TOC sector 1 . To indicate the type of the recorded characters, "char code' 
is recorded in slot (row 10, number 4). < 

4. Audio data transmission method s 

[0060] The following describes a dubbing operation to be executed by the audio dubbing system 1 with reference 
FIG. 11 which shows a detailed constitution of the recording module 20 shown in FIG. 1. ; . ' )\? 

[0061] As shown, the recording module 20 comprises a memory controller 21 supplied with data from the audio 
sending module 10 to control a RAM (Random Access Memory) 22, an encoder/decoder .23 for encoding and decoding 
data, a magnetic head drive 24 for driving a magnetic head 25, an optical pickup 26 for radiating a laser beam onto 

30 the disc D and sensing the reflected beam, an RF amplifier 27 for reproducing from the reflected. beam sensed by the 
optical pickup26 a focus error signal (FE), a tracking error signal (TE), and- a magneto-optical reproduction signal 
(MO), an address decoder 28 for reproducing a signal corresponding to a groove wobble formed in a guide groove of ■ 
the optical disc based on a push-pull signal (PP) from the RF amplifier 27 to decode an absolute address,! a spindle' 
motor 29 for ratably driving the disc D, and a threading mechanism 30 for driving the optical pickup 26 in the radial 

35 direction of the disc D. , « :; . : iJ 

[0062] if Further, the recording module 20 comprises a servo circuit 31 for controlling focus servo, tracking servo; 1 , 
threading servo,, and- spindle- servo based on the focus error signal (FE) and the tracking error signal (TE) supplied* 
from the RF amplifier 27 and a system controller 32 for controlling the memory controller 21 , the encoder/decoder 23, v 
and the servo circuit 31. ' — ■ <-,■ ^ . - ic 

40 [0063] The optical pickup 26 radiates a laser beam from a laser diode to the optical disc D through an objective lensX 
The optical pickup 26 also senses the laser beam reflected from the disc D by means of a photo detector and supplies 
the detected current to the RF amplifier* 27. The.RF amplifier 27, based on the detected current supplied from' the- 
optical pickup 26, generates a focus error signal (FE),-a tracking error signal (TE), a magneto-optical reproduction 
signal (MO), and a push-pull signal (PP)rThe RF amplifier 27 supplies the generated focus error signal (FE) and 

45 tracking error signal (TE) to the servo circuit 30,;the generated push-pull signal (PP) to the address decoder 28, and 
the generated magneto-optical reproduction signal (MO) to the encoder/decoder 23. * '■•>■"■■ - < ; vV, 

[0064] \ The servo circuit 31-, based on the supplied focus error signal (FE) and tracking error signal (TE), drives the . 
objective lens through a biaxial mechanism of the optical pickup 26 to perform tracking and focus servo control on the 
laser beam to be radiated onto the magneto-optical disc. The servo circuit 31 , based on the tracking error signal (TE), . 

so drives the threading mechanism 30 to perform threading servo control by which the optical pickup 26 is driven in the* ' 
radial direction of the disc D.The servo circuit 31 , based on a spindle error signal supplied from a detector, not shown, . 
for detecting the rotation of the disc D, performs spindle servo control to drive the spindle motor 29 such that the disc 
D is kept a constant linear velocity (CLV). . r-\ 

[0065] . The address decoder 28 reproduces address information from a so-called wobble signal (the push-pull signal 

55 PP) corresponding to the wobbling groove formed in the guide groove of the optical disc D. : — > - t 
[0066] The encoder/decoder 23, as processing of reproducing signals from the disc D, digitizes the magneto-optical 
reproduction signal (MO) supplied from the RF amplifier 27, demodulates the digitized signal based on EFM (EighMo- 
Fourteen Modulation), and decodes the demodulated signal based on CIRC (Cross Interleaved Reed-Solomon Cod- 
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ing). The encoder/decoder 23, as processing for recording signals onto the disc D, adds an error correction code based 
on CIRC to a recording signal supplied from the memory controller 21 and modules the resultant signal based on EFM, 
supplying the resultant modulated signal to the magnetic head drive 24. 

[0067] The magnetic head drive 24 drives the magnetic head 25 based on the recording signal supplied from the 
5 encoder/decoder 23 to apply a modulation magnetic field to the disc D tor signal recording. In recording the signal, the 
optical pickup 26 performs high-level laser output so that magnetic field information is held on the recording surface 
of the disc by the magnetic head 25. 

[0068] . The memory controller 21 controls ATRAC data to be stored in the random access memory 22. To be more 
specific, the memory controller 21 stores the ATRAC data supplied from the audio sending module 10 into the random 

10 access memory 22 temporarily and then supplies the ATRAC data to the encoder/decoder 23. The system controller 
32 controls the recording module 20 in its entirety; for example, the memory controller 21 , the encoder/decoder 23, - 
and the servo circuit 31. The system controller 32 also controls the circuits that transfer control data with the audio 
sending module 10, which will be described later in detail. ;c ^ s 

[0069] Thus constituted, the recording module 20 ol the audio dubbing system records the ATRAC data supplied 

is from the audio sending module 10 onto the disc D. 

[0070] The following describes a method of transferring data between the audio sending module 1 0 and the recording 
module 20 of the audio dubbing system 1 with reference to FIGS. 12A through 12C: - ■■ 

[0071] In the audio dubbing system 1 , the connection cable 2 is arranged between the audio sending module 1 0 and 
the recording module 20. As shown in FIG. 12A, this connection cable 2 is composed of an ATRAC line 2a for trans- 

20 mining ATRAC data from the audio sending module 1 0 to the recording module 20 and a Data Req line 2b for transmitting 
an ATRAC data request signal (Data Req) from the recording module 20 to the audio sending module 10. 
[0072] Over the ATRAC tine 2a, the ATRAC data corresponding to'the content stored in the server 1 2 is transmitted 
from the main controller 11 of the audio sending module 10 to the memory controller 21 of the recording module 20. It 
should be noted that' the ATRAC data is transmitted in units of predetermined size according to the size of the random 

25 access memory 22 of the recording module 20. Over the Data Req line 2b, a request signal (Data Req) is transmitted 
from the system controller 32* of the recording~module 2D, requesting the "main controller 11 of the audio sending module 
10 for ATRAC data. Namely, because the ATRAC data is transmitted in units of predetermined size, the recording 
module 20, if the ATRAC data already transmitted and read in the random access memory 22 has all been written to 
the disc D, supplies this request signal (Data Req) to the audio "sending module 1 0 for requesting next data?, , , ; • < 

30 [0073] A particular relationship between this ATRAC data and the request signal (Data Req) is shown in a timing 
ch art of FIG . 1 2B. If the recordin g state ol the recordin g module 20 is normal, the recording module 20 first.supplies 
a request signal (Data Req) to the audio sending module 10 at time til. Receiving the request signal (Data Req), the 
audio sending module 10 starts supplying a predetermined amount of ATRAC data to the recording module 20 at time ' 
t1 2;Theni receiving the ATRAC data, the recording module 20 stops supplying the request signal (Data Req) atlime t1 3. 

35 [0074] If the recording state of the recording module 20 is abnormal, the request signal (Data Req) is not supplied 
from the recording module 20 to the audio sending module 10 as shown at time tl4 to time t15: Consequently, the 
ATRAC datsHs'riorsupplied from the audio sending module 10 to the recording module 20. It should be noted that the - 
audio sending module 10, if the request signal (Data Req) is not supplied from the recording module 20 within a pre-- 
determined time, discontinues the recording processing. 

40 [0075] If the recording module 20 supplies the request signal (Data Req) but does not receive the ATRAC data from 
the audio sending module 10 within a predetermined time as shown in time t16 to time t17, the recording module 20 
is put in a standby state, for example, a recording pause state, waiting for the ATRAC data. Then, when the ATRAC 
data comes,- the recording module 20 starts writing the data as shown at time t17. It should be noted that, if the write 
standby state continues for a certain period of time, the audio dubbing system 1 determines that some trouble has 

45 occurred and discontinues the processing. 

[0076] Thus, in the audio dubbing system 1 , the recording module 20 issues a request signal (Data Req) to the audio 
sending module 1 0 lor ATRAC data and the audio sending module 1 0 sends the requested ATRAC data to the recording 
module 20, thereby providing reliable ATRAC data recording. 



50 5, TOC information transmission method 

1 r 

[0077] The audio dubbing system 1 , as shown in FIG. 12A, has a command line 2c for transmitting command data 
such as a control command and TOC information from the audio sending module 10 to the recording module 20 and 
an AC K line 2d for transmitting an acknowledge signal (ACK) for the command data to be supplied Irom the recording 
55 module 20 to the audio sending module 10. * ■> : * :: 

[0078] The command line 2c transmits TOC information generated by thB main controller 11 of the audio sending, 
module 10 and command data such as data size of the ATRAC data of each content to the system controller 32 of the 
recording module 20. The ACK line 2d transmits an acknowledge signal (ACK) indicative of the end of processing from 
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15 



20 



the system controller 32 of the recording module 20 to the main. controller 11 of the audio sending module 10 when 
the recording module 20 has ended the processing based on the command data. 

[0079] A particular relationship between the command data and the acknowledge signal (ACK) is shown in a timing 
chart of FIG. 12C. First, the audio sending module 10 supplies predetermined command data to the recording 20 at 
time 121. When the command data has been supplied, the recording module 20 performs processing based on the 
supplied command data at time t22. When this processing based on the command data has ended, the recording 
module 20 supplies an acknowledge signal (ACK) to the audio sending module 10 at time t23. Then, when this ac- 
knowledge signal (ACK) has been supplied, the audio sending module 10 supplies a reset command to the recording 
module 20 at time t24. When the reset command has been supplied, the recording module 20 stops supplying an 
acknowledge signal (ACK) at time t25. It should be noted that,- if the command data has been supplied, the audio 
sending module 10 discontinues the processing unless the acknowledge signal (ACK) is supplied from the recording 
module 20 for a certain period of time, determining that some trouble occurred.. 

[0080] The command data to be supplied from the audio sending module 10 to the recording module through the 
command line 2c are listed in table 1 below. 

[Table 1] 



COMMAND NAME 


COMMAND DATA (1 BYTE) 


FUNCTION 


SETUP 


01 


PUT THE RECORDING MODULE 20 INTO RECORDING 
PAUSE STATE. , 


START 


02 


START RECORDING. 


STOP 


03 


END PROCESSING. 


-TOCOinfo 


- 04- - 


TOC SECTOR 0 INFORMATION (TRACK SIZE, TRACK 
MODE) . 


TNO 


05 


SPECIFY TRACK NUMBER. 


ACK-RESET 


08, 


ACK RESET. ; 


ALRIGBT 


' ' " 0b 


CHECK RECORDING STATE. : 


Title , , ... 


83 


TITLE INFORMATION. r \ . . l '* t 



35 



SO 



SS 



[0081] , A setup command (SETUP) puts the recording module 20 into a recording standby state, namely a recording 
pause state. When this setup command (SETUP) is supplied, the recording module 20 is put in the recording pause 
state. The setup command (SETUP) Is given in 1 -byte "01 "data to be specific. .» . . ... 
[0082] v .:The start command, (START) starts instructs starting of ATRAC data. When the start command (START) is 
issued, the -recording module 20 starts recording the ATRAC data onto the disc D. The start command (START) is 
given in 1 -byte - 02" data to be specific. 

[0083] The stop command (STOP) instructs ending of the processing being performed by the recording module 20 
based on another command. When the stop command (STOP) is issued, the recording module 20 stops the recording 
processed started by the start command (START) for example. The stop command (STOP) is given in 1 -byte "03' data 
to be specific. v ( ■ , t ... . , 

[0084] The TOCO information command (TOCOinfo) instructs recording information onto TOC sector 0 of the disc D. 
When the TOCO information command (TOCOinfo) and information of track size and track mode following this command 
are supplied, the recording module 20 obtains the start and end addresses of the recorded ATRAC data from the track 
size and records the TOC data in U-TOC sector 0. , • , w 

[0085] Primarily, the information of U-TOC sector 0 is generated by the recording module 20 based on an executed 
recording operation and the information thus generated is recorded on the disc D. However, if the ATRAC data of plural 
. pieces of content are supplied from the audio sending module 10 for example, the data of one of the plural pieces of 
content is supplied to the recording module 20 as a data stream. Therefore, the recording module 20 cannot correctly 
generate the track information of TOC sector 0. Consequently, a data size indicative of the stream length of the data 
corresponding to each content and a track mode are supplied from the audio sending module 10 as the TOCO infor- 
mation command (TOCOinfo). Based on the information indicated by the TOCO information command (TOCOinfo), the 
recording module 20 generates the information of U-TOC sector 0 to be recorded on the disc D. The TOCO information 
command (TOCOinfo) is given in 1-byte fl 04 B data to be specific. 

[0086] The track number command (TNO) specifies the track number of the ATRAC data to be recorded. When the 
track- number command (TNO) and a track number following this command are supplied, the recording module 20 
performs processing for a subsequent title command for example onto the specified track number. The track number 
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command (TNO) is given in 1-byte "05" data to be specific. 

[0087] The reset command (ACK-RESET) resets an acknowledge signal (ACK) supplied from the recording module 
20. When the reset command (ACK-RESET) is supplied, the recording module 20 stops supplying the acknowledge 
signal (ACK). The reset command (ACK-RESET) is given in 1-byte "08" data to be specific. 
s [0088] Recording state check command (ALRIGHT) checks the recording state of the recording module 20. When 
the recording state check command (ALRIGHT) Is supplied, the recording module 20 supplies an acknowledge signal 
(ACK) to the audio sending module 1 0 if the recording is found normally performed. The recording state check command 
(ALRIGHT) is given in 1 -byte n 0b" data to be specific. 

[0089] • The title command (TITLE) gives title information to be recorded on U-TOC sectors 1 and 4 of the disc D.- 
10 When the title command (TITLE) and character string information and character data following this command are. 
supplied, the recording module 20 records the title information corresponding to tracks onto the U-TOC sectors 1 and - 
4 of the disc D. The title command (TITLE) is given in 1 -byte "83" data to be specific. 

6. Audio data and TOC information dubbing operations '«■ • • 

[0090] • The following describes the processing for dubbing by the audio dubbing system 1 with reference to a flowchart • 
shown in FIG. 13. The audio dubbing system 1 starts processing from step F101 shown in FIG. 13 when one or more 
pieces of content to be recorded from the server 12 onto the disc D have been selected by user and an initial setup 
operation such as loading the disc D into the recording module 20 has been completed. 

20 [0091] In step F101 , the audio dubbing system 1 asks the user whether to perform error check through the indicator 
14. When the. user replies through the operator panel 13, the processing goes to step F102. The error check will be 
described later. . . . .. . * . . • t .. . - 

[0092] In step F102, the audio sending module 10 supplies a setup command (SETUP) to the recording module 20 
through the command line 2c: Receiving the setup command from the audio sendingmodule 10, the recording module - 

25 20 sets the recording state of the disc D to the recording pause state and supplies an acknowledge signal (ACK) to 
the audio sending module 1 0 through the ACK line 2d. In step F103, the audio sending module 10 determines whether 
the acknowledge. signal (ACK) has been supplied from the recording.module 20. If the acknowledge signal (ACK) is 
found supplied, the processing goes to step F105. If the acknowledge signal (ACK) is not found supplied from the 
recording module 20, the processing goes to step F1 04. : : . ^ - i 

30 [0093] In step F104, the audio sending module-10 determines that some trouble is preventing the recording module 
20 from recording onto the disc D and therefore displays an error message on the indicator 1 4, ending the processing. 
[0094] In step F105, the audio sending module 10 supplies a start command (START) to the recording module 20 ■ 
through the command line 2c. When the start command (START) command has been supplied, the recording module'- ■ 
20 supplies a request signal (Data Req) to the audio sending module 10 through the Data Req line 2b. When the »" 

3S request signal (Data Req) has been supplied, the audio sending module 10 supplies ATRAC data in a predetermine 
size to the recording module 20. When the ATRAC data has been supplied, the recording module 20 records the data 

in a free area of the disc D: ~- ' ' ' : ' ••'- s *' ' 

[0095] It should be noted that, if plural tracks namely plural pieces of content are specified by the user, the audio 
sending module 10 supplies the ATRAC data as one stream to the recording module 20. The recording module 20 

<o stores the U-TOC information of the disc into an external memory for example beforehand so that the disc D state can ■ 
be returned to the state before recording if the recording to the disc D has failed.. ^ i 

[0096] When the recording of the ATRAC data has started in step F105, then the processing goes to step F1 06. In 
step F106, the audio sending module 10 supplies a recording state check command (ALRIGHT) through the command 
line 2c to check the recording state of the recording module 20. When the acknowledge signal (ACK) has been supplied 

4£ from the recording module 20 to the audio sending module 1 0 and the recording state is found normal, the processing 
goes to step F107. In step F107, the audio sending module 10 checks if the recording has ended. If the recording is 
found not ended, then back in step F106, the audio sending module 10 checks whether the recording is performed 
normally. Namely, in steps F106 and F107, the audio sending module 10 checks at a certain time interval whether the 
recording is normally performed and the recording has ended. ■. ' ■■« • 

so [0097] . If the recording by the recording module 20 is found executed abnormally the processing goes from step 
F106 to F104, in which the recording processing is discontinued. At this moment, in order to return the disc D to the 
state before recording, the U-TOC information stored in the external memory is written to the disc D« ■ 
[0098] If the recording is found normally executed by the recording module 20 and found ended, the processing goes' 
from step F 1 07 to F 108. In step F 108, the audio sending module 10 supplies a stop command (STOP) to the recording 

ss module 20 through the command line 2c. When the stop command (STOP) has been supplied, the recording module 
20 ends the ATRAC data recording processing. When the stop command (STOP) has been supplied in step F108, the 
processing goes to step F1 09. ■ . \ 

[0099] In step F109, the audio sending module 10 supplies necessary TOC information such as a track number 
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command (TNO), a TOCO information command (TOCOinfo), track size information, a title command (Title), the number 
of title characters, and character data. 

[0100] When the above-mentioned TOC information has been supplied from the audio sending module 10, the re- 
cording module 20 records the data in U-TOC sector 0 to sector 4 of the disc D based on the supplied TOC information. 
s It should be noted thai the start and end addresses of each track to be recorded in U-TOC sector 0 are generated 
based on the track size information to be supplied after the TOCO information command (TOCOinfo). Namely, because 
the ATRAC data is supplied as one data stream, this data stream is divided by the data size for each track to generate 
the TOC information. 

[0101] When the necessary TOC information has been supplied in step F109, the processing goes to step F110. In 
10 step F110, the audio sending module 10 determines whether the user has set that error check is to be performed in 
step F1 01 If error check is found set, the processing goes to step F11 1 . If error check is found not set, the processing 
goes to step F1 13. • . k ■ -.-m . • r -» .. 

[0102] If error checking is to be performed, the audio sending module 10 supplies a error check command to the 
recording module 20 through the command line 2c in step F11 1 . When the error check command has been supplied, 
is the recording module 20 reads the recorded ATRAC data to check the recorded data for an error. When the error 
checking by the recording module 20 starts; the audio sending module 10 waits until the error checking ends in step : 
F112. When the error checking has come to an end, the processing goes to step F11 3. - 

[0103] Instep F113, the audio sending module 10 displays the result of the recording on the indicator 14. For example, 
if the error checking indicates an error in the recorded data; an error message is displayed. It should be noted that, if 

20 an error is found in the recorded data, the TOC information before recording stored in the external memory for example ■ 
is preferably recorded on the disc D to return the disc D to the state before the dubbing operation. When the recording 
result has been displayed in step F113, the audio dubbing system 1 ends the above-mentioned sequence of dubbing 
operations: * > ■■ •. i, 

[0104] As described, the audio dubbing system V performs the processing of steps F1 01 through F113, thereby 

25 recording the ATRAC data onto the disc D with reliability. It should be noted that, in the processing of steps F101 
through F113, the necessary TOC information is supplied to the recording "module 20 after the ATRAC data has all 
been recorded. It is obvious that the TOC information may also be supplied before the audio sending module 10 supplies 
the ATRAC data to the recording module 20. ^ > ; ' 

[0105] Namely, the processing of step F1 09 is performed after completion of the setup operation and before the start 

30 command (START) is supplied, that is to say, between steps F1 03 and F1 05. It should be noted that, because the TOC 
information is recorded after the ATRAC data is recorded onto the disc D, the recording module 20 must store the 
already supplied TOC information into an external memory or the like. . 

[0106] The audio subbing system 1 may also supply TOC information while the audio sending module 10 is supplying 
ATRAC data to the recording module 20; Namely, because the data line for supplying' ATRAC data and commands is 

35 composed of the ATRAC line 2a and the command line 2c, the processing of steps F1 06 and F1 07 and the processing 
of step F109 can be performed concurrently. This concurrent processing shortens the transmission time of the data : 
for the above-mentioned sequence of dubbing operations. It should be noted that, in this case too; the recording module 
20 must store TOC information in an external memory beforehand and record the TOC information onto the disc D * 
after recording all the ATRAC data. 

40 [0107] In the processing of steps F101 through F113, the ATRAC data corresponding to plural pieces of content are 
handled as one data stream to separately supply the information necessary for generating the TOC information from . 
the audio sending module-10 to the recording module 20. Inaddition, in the audio dubbing system 1, if plural pieces- 
of content have been specified by the user, the ATRAC data corresponding to One piece of content may be recorded 
onto the disc D. the TOC information of. the ATRAC data recorded thereafter may be generated and recorded, and 

<5 then the ATRAC data corresponding to a next piece of content may be recorded. Namely, such processing may be 
performed by forming a loop in which the processing operations of steps F105 through F109 are repeated for each 
piece of content. -~ r x . ■■ . .v..:. ■*■■.■. >. . -. ■ . ■ - ; . ■ ;: . 

[0108] The following specifically describes the recording of two pieces of music content onto the disc D with reference 
to a timing charts and other drawings. The server 12 stores many pieces of content such as first content of which title 

so j S "ByeBye," track mode (trmd) is "a6," and track size is "0002.00.00, B second content of which title is "Hello," track 
mode (trmd) is M a6, B and track size is w 0010.2f.Oa, B third content of which title is "Morning," track mode (trmd) is "86," 
and track size is "0020.1 e.00," and so on as shown in FIG. 14 (a). ■ 

[0109]' ■. On the other hand, it is assumed that the disc D owned by the user stores two pieces of music as shown in 
FIG. 14 (b); namely, a first track of which title is "Emotion," track mode (trmd) is "e6, w and track size is "0011.05.02," 
ss and a second track of which title is "Dream track mode (trmd) is "e6 t n and track size is "0022. If .0a." 

[0110] It is assumed here that the user has loaded the disc D into the recording module 20, selected the second and 
third pieces of content stored in server 12, and performed an operation for dubbing. 

[0111] To record the second content (the ATRAC data having title "Hello") and the third piece of content (the ATRAC 
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data having title "Morning") stored in the server 12 onto the disc D, the processing operations shown in FIGS. 15 
through 18 are performed. • 

[0112] FIGS.15A through 15E are timing charts indicative of command data to be transferred between the audio 
sending module 10 and the recording module 20 for transmitting ATRAC data. First, audio sending module 10 supplies 

5 a setup command (SETUP) "01 ■ to the recording module 20 at time t31 as shown in FIG. 1 5C. When the setup command 
(SETUP) has been supplied, the recording module 20 sets a recording pause state at time t32 as shown in FIG. 15E 
and, at the same time, supplies an acknowledge signal (ACK) to the audio sending module 10 as shown in FIG. 15D. 
When the acknowledge signal (ACK) has been supplied, the audio sending module 10 supplies a reset command 
(ACK-RESET) "OS" to the recording module 20, resetting this acknowledge signal (ACK) as shown in FIG. 15C. 

10 [0113] The audio sending modulB 10 supplies a start command (START) '02° to the recording module 20 at time t33 
as shown in FIG. 15C. The supplying of this start command (START) corresponds to the above-mentioned processing 
of step F105.,When the start command (START) has been supplied, the recording module 20 starts, from time t34, a 
recording operation and, at the same time, supplies an acknowledge signal (ACK) and a request signal (Data Req) to * 
the audio sending module 10. . < ' . ( v^- '<(>',; • Mi/v;* ■' v t . 

15 [0114] The audio sending module 10, based on the request signal (Data Req) received at time t34, starts supplying; 
to the recording module 20, ATRAC data in units ol predetermined size, namely the second content (the ATRAC data, 
having title ■Hello'') and the third piece of content (the ATRAC data having title-? Morning") stored in the server 1 2. Then,* 
to supply the ATRAC data in units ol predetermined size, the audio sending module 10 sequentially supplies the data 
to the recording module 20 based on the request signals (Data Req) supplied at times t35; t36, t37, and.t38. , ' 

20 [0115] In addition, the audio sending module 10 supplies a. recording state check command (ALRIGHT) a 0b" at a . 
certain time interval to check whether the recording state of the recording module 20 is normal. This checking of the 
recording state by the recording state check command. (ALRIGHT) corresponds to the above-mentioned processing * 
of step F1 06. If an acknowledge signal (ACK) comes from the recording module 20 in response to the recording state, 
check command (ALRIGHT); the audio sending module 10 determines that the recording is normal.- Then; the audio- 
es sending module 10 supplies a reset command (ACK-RESET) "08" to the recording module 20 to reset this acknowledge 
signal (ACK). v -< , . r ; - * . w . 

[0116] c. If the audio sending module 10 determines that the ATRAC data have all been supplied to.the recording- 
module 20, then the audio sending module 10 supplies a stop command (STOP) "03" to the recording module at time 
t39 as shown in FIG. 15C. This supplying of the stop command corresponds to the above-mentioned processing of ■ 

30 step F1 08. When the stop command (STOP) has been supplied and the supplied ATRAC data have all been recorded > 
on the disc D, the recording module 20 ends the recording processing at time t40 and, at the same time, supplies an 
acknowledge signal (ACK) to the audio sending module 10. • 1 *• ' ' 

[0117] FIGS. 16A through 16P are timing charts indicative of a TOCO information command (TOCOinfo) to be supplied 
from the audio sending module 10 to the recording module 20 in the above-mentioned step F110. 

35 [0118]v. To be specific, FIGS.. 16A through 16C show timing charts indicative of data to be supplied from the audio 
sending module 10 to the recording module 20 and FIG. 16D shows a recording state of UtTOC sector 0 of the disc - 

D at each time. : ' ; ■- - ..... ...... . 

[0119] U-TOC sector 0 of the disc D records the start and end addresses and track modes of the already recorded 
first and second tracks (having titles "Emotion" and "Dream" respectively) at time t51 when no TOCO information com- 

40 mand (TOCOinfo) has been supplied. . * i 

[0120] ■ At time t52, the audio sending module 10 supplies the track mode and track size of the first content as the 
dubbed one or more pieces of content. Namely, the audio sending module .10 supplies the content number ("01" in- 
dicative of the first dubbing track) of the ATRAC data having title "Hello," the track mode "a6" of this content as shown 
in FIG. 1 4A, and the track size ^00^ 0;2f .0a" of this content, along with the TOCO information command (TOCOinfo) "04". - 

45 [0121] . When the track mode and track size of the first content (in this case,-. the ATRAC data having title "Hello" of 
the second.content stored*in the server 12) of the dubbed pieces of contenl have been supplied, the recording module 
20 generates the information of U-TOC sector 0 based on the supplied information, performing the processing for 
recording onto the disc D. Therefore, at time t53, U-TOC sector 0 of the disc D records the track mode and start and* 
end addresses ol the first dubbed content: It should be noted that; because two tracks are already recorded on the 

so disc D, the first of the dubbed content is controlled as the third track in U-TOC sector 0. 

[0122] • After performing the above-mentioned U-TOC processing, the recording module 20 outputs an acknowledge 
signal (ACK) at time t53for example as shown in FIG. 1 6B. Receiving the acknowledge signal (ACK), the audio sending 
module 10 supplies a reset command (ACK-RESET) "08" to the recording module 20 to reset the acknowledge signal 
(ACK). • - *..-■•• ■> •■ ' - ' ■•'f '* 1 ■ *■' 

ss [0123] Subsequent to time t53; the audio sending module 10 supplies the track mode and track size of the second 
of the dubbed content as shown in FIG. 16A.. Namely, the audio sending module 10 supplies the content number ("02" 
indicative of the second dubbed track) of the ATRAC data having title "Morning," the track mode "86" of this content, 
and the track size "0020. 1 e.00" of this content, along with the TOCO information command (TOCOinfo) "08". 
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[0124] When the track mode and track size of the second dubbed content have been supplied, the recording module 
20 generates the information of U-TOC sector 0 based on the supplied information and performs the processing of 
recording onto the disc D. Therefore, at time t54, the track mode and start and end addresses for the second content 
are recorded in U-TOC sector 0 of the disc D. The second content thus dubbed is controlled as a fourth track on the 
s discD. 

[012S] Then, the audio sending module 10 supplies a stop command (STOP) a 03 a at time t55 as shown in FIG. 16A. 
When the stop command (STOP) has been supplied, the recording module 20 determines that the processing corre- 
sponding to the TOCO information command (TOCOinfo) 0 04 n supplied before has ended, erasing the remaining data 
by regarding that there is no data subsequent to the end address corresponding to the second dubbed content. 
10 [0126] Therefore, at time t56, the data of U-TOCO of the already recorded first and second tracks and the tracks 
having titles 'Hello' and "Morning" are controlled in U-TOC sector 0 of the disc D. 

[0127] FIGS. 17A through 17D and 18A through 18D are timing charts indicative of the title information and so on 
to bei supplied from the audio sending module 10 to the recording module 20 in the above-mentioned step F109. 
Specifically, FIGS. 1 7A through 1 7C and 1 8 A through 1 8C show timing charts indicative of the data to be supplied from 

1$ the audio sending module 10 to the recording module 20, while FIGS. 17D and 18D show recording states U-TOC 1 
sector 1 and U-TOC sector 4 of the disc D at each time. ■ ■ • • . o t 

[0128] i As shown in FIG. 17D, only the titles of the already recorded first and second tracks are recorded in U-TOC 
sector 1 and U-TOC sector 4 of the disc D at time 161 when no title command (Title) is supplied. 
[01 29] The audio sending module 1 0 supplies the title of the first content as dubbed content at time t62. Namely, the 

20 audio sending module 10 supplies the content number of the ATRAC data, the number of characters to be supplied, 
and the character data of title ■Hello" of this content, along with the title command (Title). 

[0130] To be more specific, as shown in FIG. 17A, the audio sending module 10 sends track number "01 "subsequent 
to a track number command (TNO) "05* to inform the recording module 20 of the information of the first content of the 
dubbed pieces of content: When the recording module 20 has performed the processing for the track number command 
25 (TNO) and supplied an acknowledge signal (ACK) as shown in FIG 17B, the audio sending module 1 0 issues a reset 
command (ACK-RESET) "08" to reset the acknowledge signal (ACK) and then, at time t63, sends information including 
the number of characters and character string data along with a title command (Title) rB3.? When the title of the first 
content as the dubbed content has been supplied, the recording module 20 generates the information of U-TOC sector 
1 and U-TOC sector 4 based on the supplied information to perform the processing of recording onto the disc D; 
30 [0131] It should be noted that, if the number of title characters exceeds the specified value, the processing is per- 
formed several times. Namely only four characters of data can be suppjied once, four characters "Hell" are supplied 
as the number of characters being "4" at time t63 shown in FIG. 17A and then the remaining character "o" is supplied 
as the number of characters being "1" at time t64. Therefore, at time t65, the title corresponding to the first dubbed 
content (the third track on the disc D) is recorded in U-TOC sector 1 of the disc D. It should be noted that, if title 
35 information in kanji or European character is supplied in the above-mentioned sending method, the recording module 
20 performs the recording of U-TOC sector 4 based on this information. - . 
[0132] When the recording module 20 has completed the processing of the title information associated with the first 
content; the recording module 20 supplies an acknowledge signal (ACK) at time t65 for example as shown in FIG. 17B. 
The audio sending module 10 supplies a reset command (ACK-RESET) "OS" to reset the acknowledge signal (ACK) 
40 and, at time t66 shown in FIG. 18 A, supplies the title of the second content. Namely, the audio sending module 10 
sends track number "02° as the content number of ATRAC data after a track number command (TNO) "05," informing 
the recording module 20 of the information of the second content of the dubbed pieces of content. When the recording 
module 20 has performed the processing for the track number command (TNO) and supplied an acknowledge signal , 
(ACK) as shown in FIG. 18B, the audio sending module.10 issues a reset command (ACK-RESET) "08" to reset this 
acknowledge signal (ACK) and then sends the information including the number of characters and character string . 
data along with a title command (Title) "83." It should be noted that; in this case, the character string is "Morning," 
which exceeds four characters, so that this character string is sent in two parts "Mom' and "ing." , : =< --. ;; . 
[0133] When the title of the second dubbed content has been thus supplied, the recording' module 20 generates 
information of U-TOC sector 1 (in some cases, sectors 1 and 4) based on the supplied information and performs the 
so processing of recording onto the disc D. Therefore, the title corresponding to the second dubbed content (the fourth 
track on the disc D) is recorded in U-TOC sector 1 of the disc D at time t67. Then, when the recording module 20 has 
completed the title recording processing, the audio sending module 10 supplies a stop command (STOP) "03° to the 
recording module 20 at time t68, ending the processing as shown in FIG.. 18A. * 

[0134] By performing the above-mentioned sequence of processing operations, the audio dubbing system 1 can 
55 record the U-TOC information associated with the audio data dubbed on the disc D. Namely, as shown in FIG. 1 9, the 
optical disc D can record the TOC information and ATRAC data of the third track having title "Hello" and the fourth 
track having title "Morning" dubbed from the server 1 2, along with the already recorded first track having title "Emotion" 
and second track having title "Dream." -i. 
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[01 35] As described, in the audio dubbing system 1 , the audio data sending module 10 sends the track size of each 
track along with ATRAC data and, based on this track size, the recording module 20 separates a data stream recorded 
on the disc D to record the start and end addresses of each track into the U-TOC of the disc D. Consequently, the 
audio dubbing system 1 can correctly record the tracks selected by the user onto the disc D. In addition, the recording 
5 module 20 can record, onto the disc D ( ATRAC data as one track according to a transmitted data stream and record 
the start and end addresses of each track by dividing the data stream of this one track, thereby enhancing the usage 
efficiency of the disc D. 

7. Monitoring at audio dubbing 

10 

[0136] The following describes a method of transferring data between the audio sending module 10 and the repro- 
ducing module 41 of the audio dubbing system 1; >:..■;■. .»■:. -V • * *■ 
[0137] FIGS. 20A through- 20E show states in which a track start portion of ATRAC data to be supplied from the- 
audio sending module 10 to the recording module 20 is supplied to the reproducing module 41. .•■■:>.■ it-" 
is [0138] As described before, the audio sending module 10 supplies ATRAC data in units of predetermined size to the « 
recording module 20 based on a request signal (Data Req) received from the recording module 20:. Therefore, the 
audio sending module 10, if ATRAC data divided into blocks 1 through 16 for example is to be supplied to the recording, 
module 20, supplies the ATRAC data on a block basis based on the request signal (Data Req) as shown in FIGS. 21 A 

and 21 B. ; ' 

20 [01 39] • The audio sending module 1 0 supplies ATRAC data in units of predetermined size to the reproducing module 
41 based on a request signal (Data Req) received from the reproducing module 41 as shown in FIG. 20E. At this 
moment, the reproducing module 41 performs decoding and reproducing operations on the received ATRAC data to 
output an. audio signal, supplying a next request signal (Data Req) to the audio sending module 10. Therefore;" an » 
interval at which the reproducing module 41 issues a request signal (Data Req) depends- on the data compression- 
's ratio. For example, if the data compression ratio is about 4 to 1 , then, as shown in FIGS. 20C through 20E, this interval., 
is about four times as large as the interval (refer to FIG. 20B) at which the recording module 20 issues a request signal 
(Data Req). • • ; J : ■-.!■ ■■■■■ *- ■ . J > .c: ; -...r.v.- 

[0140] The audio sending module 10, based on the request signal (Data Req) supplied from the reproducing module. 
41 , sequentially supplies the start portion, blocks 1 through 4, of the ATRAC data to be supplied to the recording module 
30 20 as shown in FIG. 21 C for example. It should be noted that, at this moment, the audio sending module 10. may store > 
the ATRAC data to be sent to the reproducing module 41 into an external memory beforehand and supply the stored 
data to the reproducing module 41 as required by a request signal (Data Req) coming from the reproducing module 41 . 
[0141] FIGS. 21 A and 21 B show the ATRAC data to be supplied from the audio sending module 10 to the reproducing, 
module 41 if the recording module 20 records plural pieces of ATRAC, data onto the disc D. As far as one track is 
35 concerned, the ATRAC data to be supplied, to the reproducing module 41 becomes as.shown in.FIG: 20D; In. a data, 
stream of plural tracks, the ATRAC data to be supplied to the reproducing module 41 becomes as shown in FIG. 21 B. 
[0142] > As described above, the audio dubbing system 1 supplies the ATRAC data of plural tracks in one stream; For 
example, if three tracks are recorded on the disc D, the audio sending module 1 0 continuously supplies the first dubbing 
track through the third dubbing track (a dubbing track refers to content selected to be dubbed) to the recording module 
40 20 as shown in FIG. 21 A. Also, while sending the first dubbing track, the audio sending module 1 0 supplies the ATRAC 
data of the start portion of the first dubbing track to the reproducing module 41 as shown in FIG. 21 B. Then, when the; 
sending of the second dubbing track starts, the audio sending module 10 supplies the ATRAC data of the start portion 
of the second dubbing track to the reproducing module 41. When the sending of the third dubbing track starts, the 
audio sending module 10 supplies the ATRAC data of the start portion of the third dubbing track to the reproducing 
45 module 41 until the sending of the truck comes to an end. k ■ j-..-* - 1 

[0143] For example, as shown in FIGS. 20D and 21 B, to the reproducing module 41 , about 1/4 of the ATRAC data 
is supplied for each dubbing track, which is outputted as a monitor audio for the track (content) being dubbed in the 
recording module 20. . . .... 

[0144] FIGS. 22 and 23 are flowcharts indicative of the control operations to be performed by the audio sending 
so module 10 when one or more tracks of ATRAC data are supplied from the audio sending module 10 to the recording 
module 20 for dubbing on the disc D. Specifically, FIG. 22 describes the transmission of ATRAC data to the recording 
module 20 and FIG. 23 describes the transmission of ATRAC data to the reproducing module 41. When a recording 
operation starts, the audio sending module 10 performs the processing of steps F201 through F207 shown in FIG. 22. 
In step F201 , the audio sending module 10 sets the track number (hereafter referred to as a recording track number 
ss wTn) of a track (a dubbing track) to be supplied to the recording module 20 to the track first selected by the user. When 
the recording track number WTn has been set, the processing goes to step F202. ..-».*•■ 
[0145] In step F202, the audio sending module 10 sets a compressed recording address WAn to the start address 
of the track to be recorded, or the track selected by the user. When the compressed recording address WAn as an 
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address in the server 20 has been set, the processing goes to step F203. 

[0146] In step F203, the audio sending module 10 checks for a request signal (Data Req) from the recording module 
20 and waits in this step F203 until the request signal (Data Req) comes. When the request signal (Data Req) comes, 
the processing goes to step F204. 

[0147] In step F204, the audio sending module 10 sends the ATRAC data of the block indicated by the compressed 
recording address WAn to the recording module 20. Then, the audio sending module 10 increments the compressed 
recording address WAn to the address of a next block, upon which the processing goes to step F205. 
[0148] In step F205, the audio sending module 10 determines whether the compressed recording address WAn is 
greater than the end address of the dubbing track currently being transmitted. Namely, the audio sending module 10 
determines whether all blocks of this dubbing track have been sent to the recording module 20 and the recording 
processing has ended. If the compressed recording address WAn is found not greater than the end address of the 
track to be recorded, the processing operations of step F203 and on are repeated. If the compressed recording address 
WAn is found greater than the end address of this dubbing track, the processing goes to step F206. - - .< ;i t 
[0149] In step F206, the audio sending module 10 determines whether the current recording track number WTn is 
is the track number of the last content of one or more pieces of contents (dubbing tracks) selected by the user. Namely! 
the audio sending module 10 determines whether all tracks to be dubbed have been recorded or not. If the recording • 
track number WTn is found not the track number of the last content to be dubbed, then, in step F207, the recording 
track number WTn is updated. Namely, the track number of the dubbing track to be sent after the already transmitted 
dubbing track is substituted into the recording track number WTn. Then, the processing operations of step F202 and 
20 on are repeated. If, in step F206, the recording track number WTn is found the track number of the last track to beO 
dubbed, it indicates that the ATRAC data has been transmitted for all dubbing tracks, upon which the processing comes 
to an end. - ; * . ,( • 

[0150] t On the other hand, if ATRAC data is sent to the reproducing module 41 to perform reproduction processing 
while sending the ATRAC data to the recording- module 20, the audio sending module 10 performs the processing 
25 operations of steps F301 through F306 concurrently with the processing shown in FIG. 22 ; 

[0151] In step F301 ; when the recording processing starts, the audio sending module 1 0 sets a track number (here- 
after referred to as a reproduction track number RTn) to be supplied to the reproducing module 41 to the track number 
of the track to be recorded in the recording module 20 as a dubbing track. When the reproduction track number RTn . 
has been set the processing goes to step F302/ • < 

30 [0152] ; In step F302, the audio sending module 10 sets a compressed reproduction address RAn to the start address 
of the track to be recorded, namely the track set in step F301 . When the compressed reproduction address RAn has 
been set,* the processing goes to step F303. Then, in step F303, the audio sending module 10 determines whether the 
track to be recorded has been changed. Namely, the audio sending module 10 determines whether the processing of 
step F207 has been updated and sending of the ATRAC data of the next dubbing track to the recording module 20 has 
as started. If a track change as a recording operation is found, the processing operations of step F30.1 and on are repeated. 
If no track change is found,, the processing goes to step F304.V :> . .■>■.:. .„,,.-;;.. 

[0153] » In step F304,>the audio sending module 10 determines whether the recording has ended. Namely, the audio * 
sending module 10 determines whether the processing operations of steps F201 through F207 have ended. If the 
recording is found ended; the reproduction processing is ended. If the recording is found not ended, the processing 
40 goes to step F305. .; ■ . • t . i; 

[0154] In step F305, the audio sending module 1 0 determines whether there is a request signal (Data Req) from the 
reproducing module 41. If no request signal (Data Req) is found, the processing goes back to step F303, in which the- - 
audio sending module lOldetermines whether a track change has occurred, the recording has ended, or the request 
signal (Data Req) has come. Namely, the audio sending module .10 waits in steps F303, F304, and F305. If the request .< 
signal (Data Req) from the reproducing module 41 is found, the processing goes to step F306. . •.!•..•-.- 
[0156] In step F306,the audio sending module '10 sends the ATRAC data of the block of compressed reproduction 
address RAn to the reproducing module 41 . Then, the audio sending module increments the compressed reproduction . * 
address RAn to the address of a next block. The processing goes back to step F303 to repeat the processing operations . ■ 

of steps F303 and on are repeated. - /. ... - . , , ^. . . 

[0156] - As described above, in the audio dubbing system 1 , while the recording module 20 is recording the ATRAC 
data, the reproducing module 41 decompresses for reproduction the compressed ATRAC data to be recorded by the 
recording module 20. Hence, when recording one or more tracks onto the disc D, the user can confirm the audio data 
of the corresponding track being recorded. • . » ■ 

[0157] In the audio dubbing system 1 , the sending of ATRAC data to the recording module 20 and the sending of 
ATRAC data to theireproducing module 41 are separately performed by the audio sending module 10. Therefore, if 
the user desires to reproduce a next dubbing track while the first dubbing track is being recorded for example, the user 
can skip the reproduction of the first dubbing track by operating the operator panel 1 3. To be more specific, based on 
the input made by the user, the audio dubbing system 1 updates the processing of step F303 to skip monitor repro- 
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duction of a specified track. By changing the setting of the reproduction track number RTn in step F301, the monitor 
signal for the already recorded track can be reproduced for example. Thus, in the audio dubbing system 1, when 
recording the ATRAC data of plural tracks onto the disc D, any of the tracks to be recorded that is desired by the user 
can be reproduced. 

5 [0158] With reference to FIGS. 20A through 20E and FIGS. 21 A and 21 B, an example was described in which the 
start portion of each track is supplied to the reproducing module 41 for monitor output. The portion for monitor output 
is not necessarily the start portion; other portions may also be outputted for monitoring. FIGS. 24A and 24B show an 
example in which, of the ATRAC data to be supplied from the audio sending module 10 to the recording module 20, 
an arbitrary portion of a track is supplied to the reproducing module 41 . 

10 [0159] . Some content providers (namely music providers) who use the audio dubbing system 1 for providing content 
may preset a portion to be reproduced while the user Is recording content onto the disc D. For example, a content 
provider may want to reproduce the prelude, climax, and postlude of a piece of music. In such a case, of the ATRAC 
data to be supplied to the recording module 20, the addresses of specified, portions are set.as shown in FIG.-24A. 
Then, the audio sending module. 10. supplies the ATRAC data with the addresses set to the reproducing module 41. 

is The reproducing module 41 reproduces the supplied ATRAC data as shown in FIG. 24B. . ■ • • 

[0160] As shown in FIG. 25, the server 12 stores,* in a track data table, the number of units (Ml, M2, and so on) to 
be reproduced in each track and the addresses of these units for each stored track (content). The main controller .11 
of the audio sending module 10 references this track data table to supply the ATRAC data to the reproducing module 41 . 
[0161] To record track 1 onto the disc D, the audio sending module 10 references the track data table shown in FIG; 

20 25 to first supply addresses "0000 " through •0030" to the reproducing module 41, then addresses "0200" through 
B 0240 n to the reproducing module 41 , and lastly addresses H 0370 B through ."0400" to the reproducing module 41 . There- 
fore, the reproducing module 41 can output a corresponding audio signal as shown in FIG. 24B. 
[0162] Thus, if the units are set as portions to be reproduced for monitoring, the updating of reproduction address 
RAn in step F3Q6 of FIG. 23 may be executed such that portions of the units are sequentially transmitted continuously — 

2S Namely, the audio sending module 10 references the track data table shown in FIG. 25 to obtain the address set to . 
the corresponding track. Based on the obtained address, the audio sending module 10 updates reproduction address 
RAn in.step F306, while sending the ATRAC data on a block basis.. 

[0163] It should be noted that, in the audio dubbing system 1 , the addresses of other tracks may be entered in the 
track data table to reproduce these tracks. For example, other pieces of music created by the same creator of the piece 
30 to be recorded may be reproduced. The track data table may also be displayed on the indicator 1 4 tor the user to select 
portions to be reproduced, thereby reproducing the ATRAC data desired by the user. 

8. Printing associated information 

3S [0164] * In the audio dubbing system 1 , ATRAC data to be recorded onto the disc D may be reproduced by the repro- 
ducing module 41 for monitoring as described above. Alternatively instead of. reproducing by the reproducing module 
41, a still image, a moving picture, or text data for example may be reproduced by the associated information repro- 
ducing module 46 as the associated information of ATRAC data to be recorded on the disc D. 
[0165] To be specific, the server 1 2 stores a photograph of the creator (performer, song writer, composer, or the like) 

40 and an image picture for example corresponding to each track listed in the track data table as compressed data as 
shown in FIG. 25. 

[0166] • The server 1 2 also stores the lyrics and text data indicative of creator history of each track. ■■■*•* 
[0167] If the above-mentioned creator photograph and moving picture for examplB are stored in a video CD or an 
Internet home page, the server 12 stores chapter numbers of the video CD and URL addresses. - ■ 
4S [0168] To record tracks selected by the user onto the disc D, the main controller 11 of the audio sending module 10 
references the associated information table shown in FIG. 25 when ATRAC data is read from the server 1 2 and supplied 
to the recording module 20, supplying the contents ol the information listed in the table of the corresponding track to 
the associated information reproducing module 46. 

[0169] If there is image data as bitmap data and compressed data, the main controller 11 of the audio sending module 
so 1 o obtains a file of the image data from the server 12 and supplies the file to the printer 47 or the display monitor 48 
of the associated information reproducing module 46. When the image data is supplied, the printer 47 of the associated 
information reproducing module 46 prints the image data onto paper according to the operation performed by the user 
for example. A specific example of a printing operation to be performed by the printer 47 will be described later. On 
the other hand, when the image data is supplied, the display monitor 4B of the associated information reproducing 
ss module 46 displays the image data according to the operation performed by the user for example. 

[0170] If there is text data, the main controller 11 of the audio sending module 10 obtains a file o1 the text data from 
the server 12 and supplies the file to the printer 47 or the display monitor 48 of the associated information reproducing 
module 46. When the text data is supplied, the printer 47 of the associated information reproducing module 46 prints 
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the text data on paper according to the operation performed by the user tor example. On the other hand, when the text 
data is supplied, the display monitor 48 of the associated information reproducing module 46 displays the text data 
according to the operation performed by the user for example. 

[0171 J If there is a chapter number indicative of the reproducing position of a video CD or a DVD, the main controller 
11 of the audio sending module 10 obtains the video data for example having that chapter number from the optical 
disc drive 45 and supplies the video data to the printer 47, the display monitor 48, and the speaker 49 of the associated 
information reproducing module 46. When the video data is supplied, the display monitor 48 for example of the asso- 
ciated information reproducing module 46 outputs a moving picture or a still image according to the operation performed 
by the user for example. 

[0172] If there is a URL, which is a WWW server address, the main controller 11 of the audio sending module 10 
obtains the associated information from a corresponding Internet home page for example through the communication 
interface 44 and supplies the obtained associated information to the printer 47, the display monitor 48, and the speaker 
49 of the associated information reproducing module 46. When the WWW server information is supplied, the printer 
47 and the display monitor 48 for example of the associated information reproducing module 46 outputs a moving 
is picture, a still image, audio, and character information for example. • ■ ■■•'—< • . ; v . 

[01 73] As described; the audio dubbing system 1 can obtain associated information such as image, audio, and text , 
data stored in the server 12, other recording media such as CD-ROM and video CD, or transmission media such as 
networks including the Internet, while ATRAC data is being recorded onto the disc D. Therefore, while recording ATRAC 
data onto the disc D, the audio dubbing system 1 can display an image of or a message by the creator singing a 
20 selected song onto the display monitor 48 or print the lyrics of the song or a profile of the creator through the printer 
47. In addition, because the optical disc drive 45 for video CD or DVD is provided, the audio dubbing system 1 can 
display creator promotion video for example and supply creator information over a transmission medium through the 
communication interface 44. 

[0174] - The output of the reproducing module-41; the display monitor 48, or the speaker 49 is provided to the user 
only while the user is dubbing content onto the disc D. On the other hand, the print output from the printer 47 is taken 
outby the user along with the dubbed disc D, so that value can be added to the print as an additional article to the 
content dubbed on the disc D. In the present embodiment, value is added by this print output to the form -in which < 
content such as music is provided. * • r , r ; 

[0175] FIG. 26 shows processing by the main controller 11 for printing associated information. For example, while 
dubbing content onto the disc D, the user can operate the operator panel 1 3 according to the indication displayed on . 
the indicator 14 to print desired associated information and take out the print. -\ » ■ • . . ■ ■ ■ ■ , x» - 
[0176] If the user instructs printing by specifying one or more pieces of associated information, the processing goes 
from step F401 to step F402, in which the main controller 11 captures the operation performed by the user Then, in 
step F403, the main controller 11 generates print data to be sent to the printer 47 so that the associated information 
requested by the user is printed. In step F404, the main controllerU sends a print command to the printer 47 along 
with the generated print data. Based on this command, the printer 47 prints the print data, providing the associated 
information requested by the user in the form of a paper card or a label. For example, the print may also be predeter- 
mined for each content, disabling print selection by the user. : .. t 
[0177] The above-mentioned print may attain varieties in the types of print contents and print paper for example: 
40 The source of the associated information may be the above-mentioned table stored in the server 12, an optical disc 
to be reproduced by the optical disc drive 45, or the Internet to be accessed through the communication interface 44. 
In addition, data inputted by the user through the operator panel 13 may also be used as the associated information.- ■ 
[0178], Main types of the form in which associated information is provided include image data such as bitmap data 
and character data such as text data. The contents o1 these data are as various as title and lyrics of music as content, 
4£ album title, creator name, names of song writer, composer, editor, and producer (production credit), history and mes- 
sage of creator, description of music and album, photographs of creator and others, image picture of music, and cover 
picture of album for example. . 
[0179] The following describes the print output of the above-mentioned associated information in the forms shown 
below: . < 
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(a) printing a label for Mini Disc; 

(b) printing a lyrics card or a cover card; 

(c) printing an image reproduced by video CD; and 

(d) printing Internet information. 

(a) Printing a label for Mini Disc 

[0180] The external view of a Mini Disc to be used as the disc D in the present embodiment is as shown in FIG. 27. 
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The magneto-optical disc D on which recording and reproducing are performed is loaded in a cartridge 72 and cannot 
be taken out by the user. In recording or reproduction, a shutter 73 is slid by a recording/reproducing apparatus to 
expose the disc D, on which an optical head or a magnetic head records or reproduces information. The cartridge 72 
can be accommodated in a case 80. It is recommended that the cartridge 72 be accommodated in the case 80 lor 

s storage or transportation. 

[0181] Preferably, the contents such as music recorded on the disc D can be viewed by the user at a glance. For 
this purpose, the cartridge 72 and the case 80 have a an external area on which the user can attach a label written by 
the user with information such as a music title. Namely, the cartridge 72 has a long label attaching area 75 along its . 
side and another label attaching area 74 in a range on its upper side not obstructing the shutter 73. FIGS. 28A and * 

10 28B show the bottom and top of the case 80. The top ol the case 80 shown in FIG. 28B is formed by a transparent 
resin for example, while the bottom shown in FIG. 2BA is made of a opaque resin. The major portion of the bottom 
provides a label attaching area 81. u ' 

[0182] For. example, these label attaching areas 74, 75, and 81 allow the user to attach a label written with' a title 
onto the label attaching area 74 and labels written with titles of recorded pieces of music and other information onto/ 

is the label attaching areas 75 and 81 for convenience. In the present embodiment, the audio dubbing system 1 generates, 
by use of associated information, labels by printing that are attachable on the label attaching areas 74, 75, and 8T and 
provides the generated labels for the user when dubbing is performed on the disc D. . .. 

[0183] For example, a label mount 90 as shown in FIG. 29 is prepared on the printer 47 as print paper. The label 
mount 90 has labels 92, 93, and 91 having sizes suitable for the label attaching areas 74, 75, and 81 respectively on 

20 a label mount portion 94. 

[0184] According to the operation performed by the user captured in step F402 of FIG. 26, the main controller 11 
generates print data It is assumed here that the user has specified label printing and selected a particular image and 
text data for a label to be printed. Then, the main controller 11 generates print data for printing a label as shown in FIG. 
29 for example. To be more specific, in the case of FIG 29, the main controller 11 generates text data for title and 

25 creator name as the label 92, image data such as creator photograph and text data for dubbed music title as the label 
93,. and image data for creator photograph as the label 91 . The generated data are sent to the printer.47 to generate 
the label mount 90 on which the label printed with characters and an image shown is attached. 
[0185] , Thus, according to user selection or preset information, the Mini Disc label as shown in FIG. 29 is provided 
for the user. The user can use this label for the disc D dubbed by the recording module 20 for convenience. Especially, . 

30 on a small-size disc such as a Mini Disc, the label attaching areas 74, 75, and 81 are small proportionately and therefore 
it is not easy for.users to write characters on these labels by themselves. Consequently, the capability of .generating 
the labels written with user-specified image and text by the above-mentioned embodied system provides a significantly 
high added value. 

35 (b) Printing lyrics card and cover card • * -» - ; ' ' 

[0186] Print output by the printer 47 may also be made on plain paper rather than sticking labels. For example, print 
paper of a predetermined size is prepared, on which characters or images as associated information are printed as 
specified by the user or by the system automatically. FIG. 30A illustrates an example of a printed lyrics card corre- 
ct? sponding to the dubbed track. FIG. 30B illustrates an example of a cover card printed with a creator photograph and - 
an image picture corresponding to the dubbed track. « 
[0187] In printing associated information on plain paper, the size thereof is not limited as it is with the label shown 
in FIG. 29. Therefore, information represented by many characters such as lyrics, message, or description can be 
printed. Obviously, other various information may also be printed on print paper. Print paper is of various sizes, so that 
45 many various pieces of information can be provided at a time. For user convenience, the print paper may be folded 
into a size that fits in the case 80 along with the cartridge 72 of Mini Disc. 

(c) Printing an image reproduced by video CD 

so [01 68] As described, the main controller 1 1 references the track data table stored in the server 1 2 to make the optical 
disk drive 45 reproduce associated information during dubbing, thereby outputting video/audio information associated 
with the track being dubbed by means of the display monitor 48 and the speaker 49. At this moment, the user may 
make the optical disc drive 45 perform search, slow playback, and pause operations through the operator panel 13 to 
select a desired image for example. Then, the main controller 11 supplies the selected image data to the printer 47 as 

ss the print data to be printed. For example, this constitution allows the user, when a promotion video of the music being 
dubbed is reproduced by the optical disc drive 45, to obtain the image of a desired scene along with the dubbed music. 
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(d) Printing Internet information 

[0189] Further, the main controller 11 references the track data table stored in the server 12 to access an Internet 
home page associated with the music being dubbed, providing the user with information about the music and its creator 
for example. The information thus obtained may be displayed on the display monitor 48 for example according to the 
operation performed by the user. Also, the main controller 11 may supply the image data and character data specified 
by the user for printing to the printer 47 as print data. This constitution allows the user to obtain wider and up-to-date 
information associated with the music being dubbed and its creator for example along with the dubbed music. 
[0190] As described, various forms of print output are practical. Obviousty, other forms of print output are possible. 
The audio dubbing system 1 according to the invention can perform dubbing on a content basis (namely, in units of 
pieces of music), so that, if pieces of music by plural creators are to be dubbed, album titles to be printed may be hardly 
set automatically. To circumvent such a problem, the title of the first piece of music selected by the user may be used 
as an album title or a character string for an album title may be entered by the user from the operator paneM3. v * 
[0191] In printing titles of recorded music in a list, the titles of dubbed tracks may simply be arranged sequentially. 
If one or more pieces of music were recorded on the disc D before new tracks* are dubbed, the titles of the already 
recorded tracks may be included in the printed list after dubbing of the new tracks. The titles of the- tracks already . 
recorded before dubbing of. the new tracks may be captured by the main controller 11 that requests the recording 
module 20 for the TOC information of the disc D for example. , 

20 9. Print output including camera images . ■ , . , 1 

[0192] The following describes another preferred embodiment of the invention obtained by adding capabilities to the 
above-mentioned audio dubbing system 1. A constitution illustrated in FIG. 31 has an image taking module 50, an 
image editing module 51; and an uploading system 52 in addition to the constitution shown in FIG. 1. ' -c -a- . 
ss [0193] The uploading system 52 allows a provider of music for example to record ATRAC data and address tables 
as content stored in a server 12. The music provider uploads new pieces of music and associated information thereof 
into the server 12, thereby allowing the user thereafter to dub the uploaded music and print associated information. 
[0194] - The uploading system 52 may be made available to general users, thereby forming a free information system t 
not limited to particular music providers. For example, amateur musicians bring music composed by themselves in a 
Mini Disc and load their music into the server 12 by using the uploading ststem 25 to release their music through the 
audio dubbing system 1. It should be noted that adding the capability of transmitting the ATRAC data and TOC infor- . 
mation recorded on the disc D loaded in the recording module 20 allows the same to server also as the uploading 
system. . _ ( , 

[0195] The image taking module 50 especially gives a variety to the contents of printing by a printer 47. The image 
taking module 50 has a CCD camera for example and is adapted to take a picture of the.user who is.using the audio 
dubbing system 1 for example. The image data generated by the image taking module 50 is edited by the image editing 
module 51- Image data supplied from a main controller 11 is also inputted in the image editing module 51 to be syn- 
thesized with a camera image for example. The image data edited by the image editing module 51 is supplied to the 
printer 47 as print data to be printed. : . . . 

[0196] In such a system, the user selects a background image through an operator panel 1 3 while looking at guide 
display on an indicator 14 for example and make the image taking module 50 take a picture of the user on the selected 
background image. . ^ . t 0 . /i( . 

[0197] For example, the main controller 11 displays on the indicator 14 several pieces of images, which are associated 
information of the music being dubbed, as background images and lets the user select a desired one. When the selection • 
has been made, the main controller 1 1 informs the user of taking a picture and takes a picture of the user. The resultant 
image data is sent to the image editing module 51; The main controller 11 sends the image data as the selected 
background image 1o the image editing module 51. The image editing module 51 synthesizes the camera image data 
of the user and the background image data to send the resultant synthesized image data to the printer 47. . • 
[0198] The printer 47 prints the synthesized image data. If the user has selected as the background image a photo- 
graph of the creator of the music being dubbed, an image carrying the user and the creator together is printed as shown 
in FIG. 32. This image data may also be printed on labels arranged on a mount for more user enjoyment. - 
[0199] Thus, some examples of print output according to the above-mentioned preferred embodiments of the inven- 
tion have been described. Other forms than print output in which the user can take out the associated information about 
dubbed music include the use of the disc D itself. For example, the image data or character data described as objects 
to be printed may be recorded in a predetermined sector of the U-TOC of the disc D. For example, an unused sector 
as a U-TOC sector is assigned as an area for recording the character data or the image data. The user reads the 
recorded character data or image data by means of a Mini Disc reproducing apparatus of the user for example to 
display the character data or the image data onto the display monitor or print the same through the printer of a personal 
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computer system ol the user for example. 

[0200] The above-mentioned preferred embodiments have been described by use of examples in which audio data 
is recorded on a magneto-optical disc. It will be apparent that the present invention is also applicable to the recording 
ol video data. It will be also apparent that any other random access recording media other than magneto-optical discs 
such as Mini Disc may be used in the above-mentioned preferred embodiments. 

[0201] As mentioned above and according to the invention, when information is provided as audio data by means 
ol a dubbing operation, associated information about content being dubbed can also be printed for the user to take it 
out. This novel constitution realizes an audio data providing form o1 higher added value. 

[0202] The above-mentioned associated information may be stored in a storage means in correspondence to each 
piece of audio data, may be stored in another storage medium, or may be obtained from a communication network. 
This novel constitution provides a variety of information. For example, a variety of associated information such as lyrics 
card, image picture, photograph, creator profile, creator message, and credit of composer/song writer and producer 
can be effectively used as Information to be printed, thereby realizing a significantly useful inlormation providing form 
tor both inlormation provider and user. 

[0203] Further, use of information taken by camera as information to be printed allows provision of a user-friendly 
image such as one in which both the user and the creator ol dubbed music are printed. 

[0204] Still further, labels may be used as print paper. A title label, an creator name label, and so on may be attached 
to appropriate label attaching areas on a recording medium such as a Mini Disc on which audio data is recorded, 
thereby enhancing user convenience. 

[0205] While the preferred embodiments of the present invention have been described using specific terms, such 
description is for illustrative purposes only, and it is to be understood that changes and variations may be made without 
departing from the spirit or scope of the appended claims. 



Claims 

1 . An audio dubbing system for dubbing a desired audio program selected from a memory storing one or more com- 
pressed audio programs onto a recording medium, comprising: 

a recording means for recording an audio program supplied from said memory onto said recording medium; 
a receiving means for receiving associated information about the supplied audio program; and 
a printing means for printing said associated information received by said receiving means. 

2. An audio dubbing system as claimed in claim 1 , wherein said associated information about said audio program is 
stored in said memory. 

3. An audio dubbing system as claimed in claim 1 or 2, further comprising: 

a second recording medium for recording said associated information about said audio program; and 

a reproducing means for reproducing said second recording medium, said reproducing means being connected 

to said receiving means. 

4. An audio dubbing system as claimed in claim 1, 2 or 3 wherein said associated information about said audio 
program is supplied through a communication network. 

5. An audio dubbing system as claimed in any preceding claim further comprising: 

an image taking means; and 

an image editing means for performing an image editing operation based on image information taken by said 

image taking means and said associated information about said audio program; 

wherein image information edited by said image editing means is printed by said printing means. 

6. An audio dubbing system as claimed in claim 5, wherein said associated information about said audio program 
includes, for example, title information of said audio program to be dubbed onto said recording medium and image 
information about a creator of said audio program to be dubbed onto said recording medium. 

7. An audio dubbing system as claimed in claim 5 or 6, wherein a sheet on which said image information edited by 
said image editing means is printed by said printing means is composed of a peelable mount and a label printable 
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at least one side thereof. 

An audio dubbing system as claimed in claim 7, wherein said label has a size fitting into a label attaching area on 
a casing of said recording medium. 

An audio dubbing system as claimed in claim 7, wherein said label has a size fitting into a label attaching area on 
said recording medium. 
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